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File: USPT 



Jul 27, 1999 



US-PAT-NO: 5929227 

DOCUMENT- IDENTIFIER: US 5929227 A 

TITLE: Dimeric fluorescent energy transfer dyes comprising asymmetric cyanine 
azole- indolenine chromophores 

DATE-ISSUED: July 27, 1999 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Glazer; Alexander N. Orinda CA N/A N/A 

Benson; Scott C. Oakland CA N/A N/A 

US-CL-CURRENT: 536/26 . 6; 536/ 22 . 1 



What is claimed is: 

1. A kit comprising a plurality of dyes, wherein at least one of said dyes is 
het erodimeric and a combination of donor and acceptor chromophores selected from 
the. group consisting of indol enine - benzohet eroazole , quinol inium-benzoheteroazole 
and benzohet eroazol e - benzohet eroazole , wherein said hetero is oxygen, nitrogen or 
sulfur and said chromophores are linked by an alkyleneaminoalkylene linking group, 
wherein the length of one of said alkylene groups is different from the other 
alkylene groups and results in enhancing at least one of percent quenching of the 
donor chromophore and dsDNA affinity in gel electrophoresis, wherein said dsDNA 
affinity as measured by t . sub . 0 . 5 (min) in agarose gel electrophoresis is at least 
150 . 

2. A kit according to claim 1, wherein said at least one of said dyes comprises an - 
alkylenearfinoalkylenv* bridge having two amino groups and the alkylene bonded to 

one of said chromophores is of a different number of carbon atoms than the other 
alkylene groups. 

3. A kit according to claim 1, wherein said he t erodimer ic dyes have the same donor 
chromophore . 

4. A kit according to claim 3, wherein said donor chromophore is a 
benzot: hiazole- qu inol inium dye . 

5. A kit according to claim 4, wherein said benzot hiazole- qui nol 1 ni-um dye is 
t hi azole orange. 

6. dsDNA to which is bound a het erodimer i c dye selected from the group consisting 
of TOTIN-butyl having the structure of 17b of FIG . 12, TOTAB- butyl having the 
structure of ISb of F EG . 12 and TOTAB-pentyl having the structure of 18c of FIG . 
12 . 

7. TOTIN-butyl having the structure of 17 b of FIG. 12. 

8. TOTAB-butyl having the structure of 18b of FIG. 12. 

9. TOTAB-pentyl having the structure of the 18c of. FIG. 12. 

10. In a method for separating components of a mixture using a plurality of dyes 
having different f luorescent emission wavelengths, the improvement which 

compr i ses : 

using as one of said dyes, a dye selected from the group consisting of TOTTN- butyl 
having the structure of 17b of FIG. 12, TOTAB-butyl having the structure of the 
13b of FIG . 12, and TOTAB-pentyl having the structure of 18c of FIG. 12. 



CLAIMS: 



X X 00 AN! 



Most Frequently Occurring Classifications of Patents Returned 
From A Search of 09259658 on July 13. 2000 



Original Classifications 

6 435/6 

4 435.WJ.I 

4 530/350 
2 435/193 

2 435/320.1 
'£ 435/7,2 
2 530/3X7.3 

2 536/23.5 

Cross-Reference Oassa Ileal ions 
19 435/320.1 
15 435/252.3 
10 435/325 
10 536/23.5 
9 435/69.1 
9 536/23.2 
8 536/23.1 

7 530/3X8.1 
6 536/23.4 
6 536/24.3 
6 536/24.31 

5 435/69.7 
5 530/350 
4 530/387.1 

3 435/194 
3 435/21 

3 435/419 
3 435/975 
3 530/300 
3 530/387.9 
3 536/23.6 
3 536/24.33 
2 435/183 
2 435/219 
2 435/252.33 
2 435/468 
2 435/7.1 
2 435/91.2 



2 536/24.1 



Conibi ned C I i)*:si fixations 
21 435/320.1 
16 433/252.3 
13 435/6V.1 
12 536/23.5 
II 435/325 
9 530/350 
9 536/23.2 
It "^36/23. 1 
7 435/6 
7 530/388.1 
6 536/23,4 
6 536/24.1 
-6 536/24.11 
5 435/69.7 
4 435/194 
4' 530/387.1 
4 536/23.6 
3 435/21 
3 435/419 
3 435/7.1 
3 435/7.2 
3 435/975 
3 530/300 
3 530/387.3 
3 530/387.9 
3 536/24.33 
2 435/15 
2 435/183 
2 435/193 
2 435/219 
2 435/226 
2 435/23 
2 435/252.33 
2 435/468 
2 435/5 
2 435/91.2 
2 514/12 
2 530/388.22 
2 536/24.1 



able 2 
about 1 
above 2 
ah^rsee 1 
abstract 1 
abundance I. 
accomplished 1 
accordance 2 
according 3 
accordingly ! 
activities 2 
activity 7 
aeylation 3 
addition 1 
adp 1 

advantages 1 
affect 2 
affects 1 
affinities I 
affinity 1 
against 1 
agarose 1 
agent 1 3 
agents 6 
all 2 

allowing 1 
already 1 
also 1 

alternatively 1 
always 2 
ami 1 
amounts 1 
an 16 

analogous 1 

analysing 2 

analysis 2 

and 29 

anti 2 
i i 

I IK I 

I 

Hill I I 
III II III I 



artificially i 
a* 13 
us pec t 4 
assay 6 
assayed 1 
assaying. I 
assessed I 
associating 1 
association ? 
assuming 1 
at 1 2 

attachment 3 
attempted I 
available 2 
avidin 1 
avidity 1 
background 2 
based 1 
be 31 
bead 2 
been 7 
being 1 
between I 
bind 2 
binding 25 
biochemical 1 
biological 2 
biologically 2 
biotin 1 
blacore 1 
blot 1 
blotting 3 
bonding 2 
both 2 
bound 6 
bringing 1 
building 1 
by 11 

i nil i 

i 1 1 ' 

ii i n i 
i i i 

ii 1 1 ii 
ii i 



centra] ] 
chemical 1 
chip '2 
daitm I 
clearly 2 
cleavage I 
collection I 
combination I 
comparing 1 
complicated 1 
components i 
compositions ] 

comprising IS 
concomitant ! 

configured 2 
conjugating 1 
conjunction 1 
constructed 1 
consuming 1 
contacting 7 
contain 3 
containing 1 
context 1 
covaleni 2 
currently 1 
cysteine 1 
data 1 
de 1 

dealing 1 
decrease 1 
degradation 1 
degree 1 
demand 1 
dependent 4 
dephosphorylation 
der 1 

described 1 



it i in i 
i i 

I I I II IMI I 
I I I 



developing 1 
different 2 
difficulties 2 
digestion 2 
disclosure J 
discrete 1 
disease 1 
dish 1 
dot 1 

downregu fating 1 
dozens, ! 
each 4 
effect 2 
effort I 
cither 4 
elisa 2 
embark I 
emission 1 
energy 1 
entities 1 
entity I 
enzymatic 4 
enzyme 6 
enzymes I 
essential I 
established 1 
even 3 
events 3 
every 1 
example 10 , 
excitation 1 
expenditure 1 
expensive 1 
exposed 1 
exposing 1 
extension 1 
extracting 1 
extraction 1 

r T i 

I i i l lit; l 

I I I 

II I t 



I III I 
I 



:irs; * . 

((Uoncsccncc » 

foiiowedi \ 

:o;:owitig : 

Sixes ! 
ibrm « 

fb-js : 

i'oumi 1 
free ~* 

;h.>m 2 
*l^ u tr 5 
furthermore 1 
ge~e~ar.ec 1 
geranylgerany!a;ion 
glass i 

g!ycosy!a;ion 1 
greater i 
group : 
grouping i 
gs: 
has 5 
!xve 4 
herein 4 
heterogeneous 1 
homogeneous *, 
however 2 
human \ 
hyd-oge" 1 
i/3 
:: 3 

iinrnobilising ! 
immooiiseo i 
immobilised 1 7 
immobiiising i 



including 1 

individually I. 
inferred 1 
influence 1 
mimobilised 2 
inimnnoprecipilalcd I 
ininunobksf 1 
inorganic I 
interact t 
interaction ! 
interest 1 
inimobilised 1 
invention 17 
invcslmenl 1 
involved 1 
ionic 1 

irnmunoprccipitation 1 
is 33 

isoforms 1 
it5 
its 2 

ixnmobiised 1 

ixnmobilised 1 

kinase 1 

kind 1 

known 1 

labelled 1 

labelling 2 

laboratory 1 

laborious 1 

large 1 

larger 1 

least 10 

light 1 

linkage 1 

long 1 

manifold 1 
t 

i i 

mi ii 1 1 1 1 > 

Ml IM I 



manner ■ 
many 3 
mar* t 

.... , 1 

may 33 
:rjea:"j \ 
means *. 



